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(57) ABSTRACT

An ambient light sensor testing module running on an
information handling system verifies that an ambient light
sensor managing brightness of an information handling
system display 1s active and responding correctly. The
testing module sets the display at first and second manually-
selectable brightness levels and compares the brightness set
from the first and second manually-selectable brightness
levels when the ambient light sensor i1s engaged to set
display brightness. An excessive diflerence between the
brightness set by the ambient light sensor from the first and
second manually-selectable brightness levels indicates a
faulty ambient light sensor.
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SYSTEM AND METHOD FOR AMBIENT
LIGHT SENSOR TESTING FOR AN
INFORMATION HANDLING SYSTEM
DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates 1n general to the field of
information handling system displays, and more particularly
to a system and method for ambient light sensor testing.

2. Description of the Related Art

As the value and use of information continues to increase,
individuals and businesses seek additional ways to process
and store information. One option available to users 1is
information handling systems. An information handling
system generally processes, compiles, stores, and/or com-
municates information or data for business, personal, or
other purposes thereby allowing users to take advantage of
the value of the information. Because technology and infor-
mation handling needs and requirements vary between dii-
ferent users or applications, information handling systems
may also vary regarding what information 1s handled, how
the mformation 1s handled, how much information is pro-
cessed, stored, or communicated, and how quickly and
elliciently the information may be processed, stored, or
communicated. The vanations in information handling sys-
tems allow for information handling systems to be general or
configured for a specific user or specific use such as financial
transaction processing, airline reservations, enterprise data
storage, or global communications. In addition, information
handling systems may include a variety of hardware and
soltware components that may be configured to process,
store, and communicate information and may include one or
more computer systems, data storage systems, and network-
ing systems.

Portable information handling systems have, in particular,
grown 1n popularity among end users. Portable information
handling systems have integrated displays and an internal
power source, such as a battery, so that end users may carry
the system around while the system 1s operating. Portable
information handling systems that interface through wireless
networks allow end users to carry their oflice virtually
anywhere. Since portable information handling systems are
casily carried by an end user through different types of
lighting environments, the systems typically include an
interface to allow the end user to adjust display brightness.
For instance, the key combination of function and up arrow
increases display brightness while the key combination of
function down arrow decreases display brightness. Gener-
ally, a plurality of brightness adjustment steps are available
with each manual increase or decrease resulting 1n a step up
or a step down of brightness. However, manual adjustments
to brightness are often inconvenient for end users, especially
where two hands are required while the end user 1s carrying,
the portable information handling system.

Ambient light sensors provide an automated way to adjust
display brightness for varying external lighting conditions.
Ambient light sensors measure the external light conditions
and adjust the power to the display backlight to brighten the
display when external lighting becomes more bright and to
dim the display when external lighting becomes more dim.
Automated brightness control allows an end user to continue
using a portable mformation handling system as ambient
lighting conditions change with minimal disruption to the
presentation at the display. Displays having brightness auto-
matically managed with an ambient light sensor avoid
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“over-bright” conditions which increase the stress on the
backlight and more rapidly decrease battery power. How-
ever, mncluding an ambient light sensor 1n a portable infor-
mation handling system tends to increase the complexity of
the manufacture of the system. For example, in order to test
the operations of an ambient light sensor, a calibrated
external light source, multimeters and user interaction are
typically needed to determine whether the ambient light
sensor 1s active and responding correctly. Such testing 1s
time consuming, labor intensive, cumbersome and not easily
performed out side of a laboratory, such as at an end user
location.

SUMMARY OF THE INVENTION

Therefore a need has arisen for a system and method
which tests an ambient light sensor managing brightness at
an mformation handling system display.

In accordance with the present invention, a system and
method are provided which substantially reduce the disad-
vantages and problems associated with previous methods
and systems for testing an ambient light sensor. Ambient
light sensor adjustments from first and second manually-
selectable brightness levels are compared to verily that the
ambient light sensor i1s active and accurately correcting
screen brightness 1n response to detected ambient light
levels.

More specifically, a testing module integrated 1n a por-
table information handling system automatically tests an
ambient light sensor associated with an integrated display.
The testing module commands the display to a first manu-
ally-selectable brightness, such as minimum brightness, and
then engages the ambient light sensor to bring the display to
a brightness managed by the ambient light sensor. The
brightness setting of the ambient light sensor 1s determined
after a slight delay for stabilization, and then the testing
module commands the display to a second manually-select-
able brightness, such as maximum brightness. The testing
module again engages the ambient light sensor to bring the
display to a brightness managed by the ambient light sensor
and the brightness setting of the ambient light sensor is
determined after a slight delay for stabilization. To deter-
mine that the ambient light sensor 1s active and providing
accurate adjustments for sensed ambient light, the two
separate ambient light sensor brightness settings are com-
pared. The ambient light sensor fails 11 the two brightness
settings have greater than a predetermined difference and
passes 1f the two brightness settings are substantially the
same.

The present invention provides a number of 1mportant
technical advantages. One example of an important techni-
cal advantage 1s that ambient light sensor management of
display brightness 1s quickly and simply tested for respon-
siveness. Active and correct ambient light sensor operations
are tested at an information handling system without exter-
nal equipment so that the test may be automatically initiated
at an end user location. Test results are electronically avail-
able without user intervention so that the test may be
accomplished as part of the manufacture process for an
information handling system without additional labor and
with automated reporting to a diagnostics server through a
network.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and 1ts
numerous objects, features and advantages made apparent to
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those skilled in the art by referencing the accompanying
drawings. The use of the same reference number throughout
the several figures designates a like or similar element.

FIG. 1 depicts a block diagram of an information handling,
system having an ambient light sensor testing module; and

FIG. 2 depicts a flow diagram of a process for testing an
ambient light sensor.

DETAILED DESCRIPTION

Ambient light sensor testing capability i1s integrated
within a portable information handling system. For purposes
of this disclosure, an information handling system may
include any instrumentality or aggregate of instrumentalities
operable to compute, classily, process, transmit, receive,
retrieve, originate, switch, store, display, manifest, detect,
record, reproduce, handle, or utilize any form of informa-
tion, mtelligence, or data for business, scientific, control, or
other purposes. For example, an information handling sys-
tem may be a personal computer, a network storage device,
or any other suitable device and may vary in size, shape,
performance, functionality, and price. The mnformation han-
dling system may include random access memory (RAM),
one or more processing resources such as a central process-
ing unit (CPU) or hardware or software control logic, ROM,
and/or other types of nonvolatile memory. Additional com-
ponents of the information handling system may include one
or more disk drives, one or more network ports for com-
municating with external devices as well as various input
and output (I/0) devices, such as a keyboard, a mouse, and
a video display. The information handling system may also
include one or more buses operable to transmit communi-
cations between the various hardware components.

Referring now to FIG. 1, a block diagram depicts an
information handling system 10 having an ambient light
sensor testing module. Information handling system 10 1s
configured as a portable system having an integrated liquid
crystal display (LCD) 12 to present visual information
generated by processing components, such as a CPU 14,
hard disk drive 16, RAM 18, network interface card 20 and
chipset 22, which are disposed 1n a housing 24. An embed-
ded controller 26 receives user mputs through input devices
and a graphics processor unit (GPU) 28 formats visual
information for presentation at display 12. An mverter 30
provides power to a backlight, CCFL 32, which illuminates
the 1mage presented at display 12. Inverter 30 provides
variable settings of power to backlight 32 to provide variable
brightness levels. Brightness settings are automatically var-
ied based on ambient light detected proximate display 12 by
an ambient light sensor (ALS) 34. For example, as ALS 34
detects 1increased levels of ambient light brightness, inverter
30 provides increased brightness settings for 1lluminating
backlight 32. As ALS 34 detects decreased levels of ambient
light brightness, inverter 30 provides decreased brightness
settings for 1lluminating backlight 32. Brightness settings
are, alternatively, manually selectable based on user inputs,
such as the function up/down arrow combination input
through embedded controller 26. For instance, eight step
brightness values are manually-selectable from a minimum
brightness setting to a maximum brightness setting.

In order to test the operation of ALS 34, firmware
instructions are integrated into a processing component,
such as a microcontroller operating in inverter 30, embedded
controller 26 or a BIOS 36 running on chipset 22, which
alters brightness settings at inverter 30 and checks that ALS
34 returns the brightness setting to substantially the same
value. For 1nstance, a testing module 38 1s included 1n BIOS
36 to test the repeatability of the response of ALS 34. Testing
module 38 automatically commands a brightness selector 40
to set the manually-selectable minimum value at inverter 30.
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Testing module 38 then automatically engages ALS 34 to
adjust the brightness of display 12 to compensate for ambi-
ent lighting conditions. After a slight delay to stabilize the
brightness setting made by ALS 34, a brightness setting
detector 42 reads the brightness setting at inverter 30. After
the reading 1s complete, testing module 38 next automati-
cally commands brightness selector 40 to set the manually-
selectable maximum value at inverter 30. Testing module 38
then once again automatically engages ALS 34 to adjust the
brightness of display 12 to compensate for ambient lighting
conditions. After a slight delay, brightness setting detector
42 reads the brightness setting at inverter 30 as set by ALS
34. Testing module 38 compares the two ALS brightness
settings read by brightness setting detector 42 to determine
an ALS failure if the difference 1s too great or to determine
an ALS pass if the two ALS brightness settings are substan-
tially similar. The pass or fail status may be communicated
to a network location through NIC 20 or presented at display
12. Because ALS testing 1s internally supported, an ALS test
may be automatically performed during manufacture and
communicated to a diagnostics server to ensure proper ALS
operation before shipment of the information handling sys-
tem.

Referring now to FIG. 2, a flow diagram depicts a process
for testing an ambient light sensor. The process starts at step
44 with mitiation of an ALS test and continues to step 46 to
set the test 1teration value to zero. At step 48, the SMBus
mode 1s enabled to support two-way communication
between the mverter and the testing module. At step 50, a
determination 1s made of whether the test iteration value 1s
zero, and, 11 so, the process continues to step 52 to set the
display panel brightness to maximum. If at step 30 the
iteration 1s not zero, such as will occur with the loop 1teration
explained below, the process continues to step 54 to set the
display panel brightness to minimum. From steps 32 or 54,
the process continues to step 56 to switch from manually-
selectable brightness settings to management of brightness
by the ALS. At step 58, the current brightness setting 1s read
as commanded by the ALS and assigned a variable of b0 for
the first 1teration and b1 for the second iteration. At step 60
a determination 1s made of whether the 1teration 1s equal to
one. If not, the process continues to step 62 to set the
iteration value to one and back to step 48 to complete the
second 1teration of the loop. If at step 60 the iteration value
1s one, then values exist for both b0 and bl and the process
continues to step 64 to compare the values of b0 and b1. If
the comparison at 64 indicates a difference between b0 and
bl that 1s greater than a predetermined value, the process
continues to step 66 to indicate a bad ambient light sensor.
If the comparison at step 64 shows that the values of b0 and
bl are substantially the same, the process continues to step
68 to indicate a good ambient light sensor.

Although the present invention has been described 1in
detail, 1t should be understood that various changes, substi-
tutions and alterations can be made hereto without departing
from the spirit and scope of the invention as defined by the
appended claims.

What 1s claimed 1s:

1. An mformation handling system comprising:

a housing;

plural processing components disposed 1n the housing and
operable to generate visual information for presentation
at a display;

a display integrated with the housing and interfaced with
the processing components, the display operable to

present the visual information at plural manually-se-
lectable brightness levels;

an ambient light sensor interfaced with the display, the
ambient light sensor operable to detect ambient light
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proximate the display and to automatically adjust the
display brightness level in response to the detected
ambient light; and

a testing module interfaced with the display and the

ambient light sensor, the testing module operable to test
ambient light sensor automatic brightness adjustments
by comparing the ambient light sensor brightness
adjustment from a first manually-selectable brightness
level to a first ambient light sensor brightness level with
the ambient light sensor brightness adjustment from a
second manually-selectable brightness level to a sec-
ond ambient light sensor brightness level.

2. The mformation handling system of claim 1 wherein
the first and second manually-selectable brightness levels
comprise a maximum manually-selectable brightness level
and a minimum manually-selectable brightness level.

3. The information handling system of claim 1 wherein
comparing the ambient light sensor brightness adjustments
turther comprises:

automatically setting the display brightness at the first

manually-selectable brightness level;

automatically engaging the ambient light sensor;

determining a first brightness level set by the ambient

light sensor;

automatically setting the display brightness at the second

manually-selectable brightness level;

automatically engaging the ambient light sensor;

determining a second brightness level set by the ambient

light sensor; and

determining a difference between the first and second

brightness set by the ambient light sensor.

4. The information handling system of claim 3 wherein
comparing the ambient light sensor brightness adjustments
levels further comprises:

determining that the difference between the first and

second brightness levels 1s less than a predetermined
amount; and

1ssuing an ambient light sensor pass from the test module.

5. The information handling system of claim 3 wherein
comparing the ambient light sensor brightness adjustments
turther comprises:

determining that the difference between the first and

second brightness levels 1s greater than a predetermined
amount; and

1ssuing an ambient light sensor fail from the test module.

6. The mformation handling system of claim 5 wherein
the testing module 1s further operable to communicate the
ambient light sensor fail to a network location.

7. The information handling system of claim 1 wherein
the processing components comprise an embedded control-
ler and the testing module comprises firmware running on
the embedded controller.

8. The mformation handling system of claim 1 wherein
the processing components comprise a chipset supporting a
BIOS and the testing module comprises firmware running in
the BIOS.

9. The information handling system of claim 1 wherein
the processing components comprise an nverter having a
microcontroller, the inverter setting the brightness of the
display, and wherein the testing module comprises firmware
running on the mverter microcontroller.

10. A method for testing an information handling system
display ambient light sensor, the method comprising:

setting display brightness at a first manually-selectable
brightness level;

engaging the ambient light sensor;

determining a first brightness level set by the ambient
light sensor;
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6

setting display brightness at a second manually-selectable
brightness level;

engaging the ambient light sensor;

determining a second brightness level set by the ambient
light sensor; and

determiming a diflerence between the first and second
brightness levels set by the ambient light sensor.

11. The method of claim 10 further comprising:
determining that the difference between the first and

second brightness levels 1s less than a predetermined
amount; and

passing the ambient light sensor.
12. The method of claim 10 further comprising:

determiming that the difference between the first and
second brightness levels 1s greater than a predetermined
amount; and

failing the ambient light sensor.

13. The method of claim 12 further comprising commu-
nicating the failing to a network location.

14. The method of claim 10 wherein the first brightness
level comprises a maximum brightness setting and the
second brightness level comprises a minmimum brightness
setting.

15. The method of claim 10 wherein the ambient light
sensor manages brightness at a portable information han-
dling system liquid crystal display.

16. A system for testing an ambient light sensor managing
brightness of a display, the system comprising:

a brightness selector operable to set the display brightness

to first and second brightness settings;

a brightness setting detector operable to detect the bright-
ness set by the ambient light sensor; and

a testing module interfaced with the brightness selector
and the brightness setting detector, the testing module
operable to compare the brightness set by the ambient
light sensor after adjustment by the ambient light
sensor from the first and second brightness levels.

17. The system of claim 16 wherein the testing module
compares the ambient light sensor brightness adjustments
from the first and second brightness levels by:

automatically setting the display brightness at the first
brightness setting;

automatically engaging the ambient light sensor;

determining a first brightness set by the ambient light
SeNnsor;

automatically setting the display brightness at the second
b rightness level;

automatically engaging the ambient light sensor;

determining a second brightness set by the ambient light
sensor; and

determining a difference between the first and second
brightnesses set by the ambient light sensor.

18. The system of claim 17 wherein the brightness selec-

tor first and second brightness settings comprise a maximum

manually-selectable brightness and a minimum manually-
selectable brightness.

19. The system of claim 17 wherein the testing module
passes the ambient light sensor if the difference between the
first and second brightness set by the ambient light sensor
are greater than a predetermined amount.

20. The system of claim 17 wherein the testing module
fails the ambient light sensor 11 the differences between the
first and second brightnesses set by the ambient light sensor
are less than a predetermined amount.
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